Elucidating the Relation between Internal Motions and Dihedral Angles in an RNA Hairpin Using Molecular Dynamics.
Molecular dynamics simulations were performed to characterize the internal motions of the ribonucleic acid apical stem loop of human hepatitis B virus. The NMR relaxation rates calculated directly from the trajectory are in good agreement with the experiment. Calculated order parameters follow the experimental pattern. Order parameters lower than 0.8 are observed for nucleotides that are weakly hydrogen bonded to their base pair partner, unpaired, or part of the loop. These residues show slow decay of the internal correlation functions of their base and sugar C-H vectors. Concerted motions around backbone dihedral angles influence the amplitude of motion of the sugar and base C-H vectors. The order parameters for base C-H vectors are also affected by the fluctuation of the glycosidic dihedral angle.